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What is the Issue?

Nutrients in
grain, forage

Manure Apply Nutrients I
Nutrient to Crops Excess
3 Nutrients,

Sediment,

Manure Nutrient
Balance: 1N:1.5P Pathogens

Minimize Losses!

Surface Ground

Soil Air I Wi




Factors That Lead to Pollution Event

Pollutant availability

Variable uptake and/or conversion (N, P, FC,...)
Improper manure application/grazing
practices

Timing, method, rates
Weather events

Precipitation, flooding, high water table, wind
Poor field conditions

Soil type, slope, surface cover, saturated soils



New Guidance and Application Tools

Application Risk Management System
Real-time Manure Spreading Advisory

Dynamic Manure Application Setbacks

Guidance and educational support




Protecting Puget Sound Watersheds
from Agricultural RunoffUsinga &
Progressive Manure Application Risk| |
Management (ARM) System

EPA PS Watershed grant: 2010-2014
Four Overlapping Phases:
Phase 1 - Assessment
Phase 2 - Development

Phase 3 - Implementation and
Monitoring

Phase 4 - Evaluation, Adaptation, and
Outreach



Application Risk Management (ARM)

System to address surface runoff, groundwater
leaching, and air emissions in one tool

Minimize pollution risk from manure application
with effective management tools and education

Address risk on a spatial and temporal scale
Accountability — Take responsibility for actions
Flexibility — Better options when to apply
Assist with application during high risk times



Field Risk Assessment & Map

Individual field level risk assessment for runoff
and leaching

Soil risk rating based on 15+ factors and visual
field assessment

Example Risk Levels - Runoff:

jh|— Bare ground, adjacent water, high water table, flooding

Med High - Minimal cover, high water table, ponding

Medium — Adjacent water, ponding, good infiltration, low slope

Low-Med - Dense cover, low water table, minimal slope

Low + Grass, no adjacent water, good infiltration, good AWC







APPLICATION Risk MANAGEMENT (ARM) WORKSHEET
This worksheet is a pilot version. Use it ONLY with the proper guidance from WCD. It does NOT give you the
license nor okay to apply manure, it only helps you evaluate field conditions.

Please fill out this worksheet for each applicable field prior to EVERY application of manure, particularly those
conducted between October and the end of February to determine if manure application is appropriate and at what
rate. Fill in all BLUE boxe

Date: 1/25/2

Date you would like to apply: 1252013 N\,
Dairy Name: Example \

Field Number(s) or Name(s)*: 1

Dominant Soil Type (required )™ Silt Loam _/

*You v%gwup 1 sJong as they have the same sgilawe® risk rating, and crop. Otherwise, do a separate analysis for each

£ Simply click on indicated cells within the worksheet to go to highlighted links. If you are unable to open the links, your
brity setting son your computer may be too high. Simply go to WCDs webpage (www.whatcomed.org) to access then directly.
2lls with 2 small red triangle in the top right hand corner indicate that 2 comment or explanation is available. Simply move
vour mouse over the cell and the comment will pop vp.

Criteria Answers Risk Warning |Risk Rating]

www.WhatcomCD.org/ARM

Gives Risk Warning
and Rating & Link

Rain in last two days? (¥er or No )
Click HERE for historical weather info

Caution: Be sure to check soil moisture and
water holding capacity

Low-Med

Amount (toral cumulative inches )

Criteria Acceptable: Continue Analysi Low

Rain pradicted on day of application? (¥Yer or
Ne) Click HERE for predicted precip amounts

No Criteria Acceptable: Continue Analysis Low

. . . Criteria Acceptable: A small t of rain
( e - can actually help to incorporate manure into
FI | OUt rlte rI a Amount (toral inches) 0 the top layer of soil in the 72 } Low
nd application.
Rain predicted in the 72 ollowing Caution: Be sure to only apply at
L] application? (I ) Yes recommended rates based on soil water Medium
n O r m a t I O n Click Jor predicted precip amounts holding capacity
B Criteria Acceptable: A small of rain
Amouat (total cumulative inches) 0.12 ::top.“]ay“n:r::l:o::ii: &“':n"'“n“m into Low-Med
ook at forecast ; —
e WATER TABLE (click HERE for info on determining vour water table depth

W at e r t a b | e d e pt h Depth to water table (inches) ) 36 Criteria Acceptable: Continue Analysis | Medium

SOIL MOISTURE / AWC (click HERE for info on determining soil moisture

Caution: You may be at risk for runoff.

s
L] -
S O I | M O I St U re So1l Mousture (%2) > 85 Check field conditions and the forecast, and | Med-High

apply only at or below recommended rates.
FIELD SURFACE CONDITION

Assess individual field |- | et et ot s | 2
C O n d iti O n \ Flooding Current or Potential in 15 d (Jes orNo ] No T R o e aaivai Low

Continued....

Frozen or snow covered ground (Yes or s

No Criteria Acceptable: Continue Analysi Low

Tiles present (¥e: or No)

o O O O Y U T U=



ARM Worksheet

FIELD VEGETATION COVER (grass or cover/galav crop) (Click HERE for info on determining forage density’

Continued...

Vegetation cover

Quality/density of cover (%) %0 - dc Hoas Auilal ¥ Low
Height of Cover (inches) / \ 6 A Criteria Acceptable: Continue Analysis Low
P MANURE APPLICATION EQUIPMENT

(i.e., injector, aerator, N s

hin 24 hours) (Yes or No ) =0 5 VA
Caution: Recommend that you apply so that
Surface application (i.2., splash plate, v manure is below the grass canopy, Watch for z
= = Yes . Medium
Honeywagon, ete.) (Yes or No ) compaction on your field. Follow current
manure setback distances.

Irrigation Spgaiefer (i.2., Big Gun) (Yer or No ) No = #N/A

FGETATIVE TREATMENT AND MANURE APPLICATION SETBACKS (fill out only if there is water next to your fiel

Application equipment

Do you have a conduit and/or waterbody (i.e.,
stream, river, ditch, creek, swale, etc.) adjacent to

Caution: Be sure the follow all vegetative
buffer width and setback guidelines in your | Medium
DNMP. Continue filling out worksheet.

any part of your field (Yes or No )

Protective measures in—___

Criteria Acceptable. Manure setback for
application in high risk times (October 1 - Low
February 28) is at least 80 feet.

Manura setback distance (fesr)

place
Worksheet Output

Only fill in this section if you have a
vegetative buffer in place. Otherwise, leave #N/A
blank.

Vegetative buffer width (feer)

Overall risk

Only fill in this section if you have a
Vegetative buffer grass height (inch) vegetative buffer in place. Otherwise, leave #N/A
blank.

Max application ra
Send to Planner

Only fill in this section if you have a

Check and alert producer

if analysis is incorrect

Density of vegetation in buffer (%) vegetative buffer in place. Otherwise, leave #N/A
Elant
—
Application Risk Analysis for Surlace
(f "=NJ ow- Apply =
g Apply manure following all guidelines and
Gme R “g;};“ recommendations in vour Plan.
Maximum R ded Applicati :| 8,000 |gal/acre
Once complete, please click here, copy and pasfe, 1s Excel file to an

email and send it to: nembertson@whatcomcd.org, or fax it to 354-4678.

Optimizing for web
and mobile

Disclaimer: Please nots, even if this worisheet sqys it is okay to apply, it cannot account for every variable or condition present
on vouwr field It is your responsibility to use yvowr best judgment and adhere to all application guidelines outlined in vour plan.

L Abways err on the side of caution to prevent umwanted dizcharges. Manure application practices that cause a discharge can lead
t¢ fines and'or nececsitate a CAFO permit for your facility. The Whatcom Conservation District assumes no responsibility for
inappropriate manwe application. Proper application is ultmately yowr responsibility.

The Application Risk Manag (ARM) System was developed by the Wh C vation District. Please

contact us with g i and/or submit your form to: P: (360) 354-2035 x 126, F: (360) 354-4678, E:
nembertson@whatcomed.org Uz d- 01/07/2013



Assessment of ARM

Evaluating worksheet parameters
Field testing system and worksheet
Monitoring, assessment, and validation

Soil, manure, forage, surface water,
groundwater, soil water, air, meteorological



Field Testing




Field Evaluation of ARM

Deposition
Precipitation

Precipitation

Ammonia

Overland

!
!
: Weather
!

B — — — — — — -

Runoff Station
Water Table
‘ . | Depth Monitor
Duck AL N0 MM
/ 6"
=] 13 |°.
Surface Runoff - -
) Collector , L] 12"
; Moisture . - ( " //k—Suction ] 24"
Soil - i Probe 0 Lysimeter 1 .
) .Pan. : @ | /
I . Lysimeter ° - ) . = .
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=

Groundwater




Assessment of ARM cont...

Evaluating worksheet parameters
Field testing system and worksheet
Monitoring, assessment, and validation

Soil, manure, forage, surface water,
groundwater, soil water, air, meteorological

Adapt worksheet criteria to specific areas



Preliminary Results

Increased first cutting forage yield 10-40%
and density (25%) with early season
application

Good collaboration between soil, soil water,
and groundwater results

ARM - Limited fall application tends to
reduce fall and spring nitrate leaching

ARM — No increased leaching with early
season app + reduced runoff probability



Nitrate Results — Soil and Water

Field Renovated
\ 4 & Reseeded
Manure Applied Manure Applied
to COnly to All
Manure Applied
to T Only
Manure Applied
to All
‘ | |
¢ ¢
A
[ ]
: P A Soil C12
L
A ® 2 “‘ A Soil T12
Al "
A 2 ® WellC
A L 2
X Well T
A A A o Lys C12
®LlysT12

10/4/2011 11/3/2011 12/3/2011 1/2/2012 2/1/2012 3/2/2012 4/1/2012 5/1/2012 5/31/.



Nitrate Results — Soil and Water

Manure Applied Manure Applied
% to All to C Only
Granular Fert Manure Applied
Applied to All to T Only
Manure Applied
to T Only
¢ ¢
4
* 4
A
L 4 & A
ﬁ A Soil C12
4 A A Soil T12
® O A g ® ¢ ®
A A ® WellC
A o N A Well T
¢ ‘ ‘ N * & Lys C12

¢ LlysT12

10/442012 6/30/2012 7/30/2012 8/29/2012 9/28/2012 10/28/2012 11/27/2012 12/27/2012 1/26/2013



NLOS Model

NLOS - NLEAP On Stella

Nitrogen Leaching and Economic Analysis
Package

Developed by Dr’s Bittman and Hunt at
Agriculture and Agri-Food Canada, BC

Model to assess and predict nitrate leaching
based on things like soil type
Working with Western Washington University



USGS Groundwater Data

Monitoring water quality at the ground
water table beneath areas of dairy
manure application to assess manure
management strategies, Whatcom
County, Washington




Comparison of groundwater nitrate concentrations
measured at the water table beneath field areas
receiving alternate manure management strategies

- Steve Cox, Reagan Huffman Jack Barbash, KathyConn &Andrew SpanJer__
US Geologlcal Survey, Washlngton Water Scrence Center Tacoma WA
L ' X LB e ' Sl 5
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Elements considered when sampling
groundwater to isolate recent recharge
related to land-use activities

- "y e
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e Shallow depth to water dﬁ.@ iahle R & 4 EH :ﬁ
« Location of downward L T T O

movement of groundwater \ Target \ \ \ \-ﬂi ;1 \

e Season variation of water sampling

table, 5-8 ft \Qne \ \\ T Y ‘

e Well construction to limit flow

in sand pack '
e Low pumping rate limiting Sy
induced gradient Uniconfingd aquifer — — e — —=

Confining bed




Water level elevation in feet

Water-levels, precipitation and recharge: D2
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Well Sampling

W

Multi-zone Purge water and obtain samples from both depths
inflatable N—
bladder ' e S »

packer
sampling
system

ampling zong¢s

Multi-zone
inflatable
packer

ARl
REEREHR _::;‘&' !:!'!,:?1’:::»:3-!!.!!4: BRI
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ampling at field site

—

Primary QW
Constituents:
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0.040

0.020
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Recharge (rate of change of DTW before sampling), ft/d

= =« DTW Change Rate - P1
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------ DTW change rate - P4

DTW change rate - P1-P4 (avg)
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------ DTW change rate - P8

e DTW change rate - P5-P8 (avg)

N flux - P1
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N flux - P4

N flux - P1-P4 (avg)
------ N flux - P5
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Summary

 Able to obtain QW samples from isolated
water-table zone

* Preliminary analysis show differences
observed between WT and 71

* Preliminary analysis show some differences
observed between treatment (ARM) and
control (Conventional) plots



ARM Tools and Guidance




Manure Spreading Advisory

First line of defense
in runoff prevention

“If risk is high,
don’t apply”
Updated daily from
NOAA forecast

Current guidance
and setbacks
Optimizing for
mobile use

anur

Click here for a LAR(

application and should be followed u
t +

vith

BE ti
1ate

5ER map

ne it

t will h take the next

Click here if accessing map from a MOBILE device

Current Manure Setback
Distance
\ January / February |
[ 80 ft

or sprinkler (b n)

Ladysmith

Chemainus

Precipitation Group: 4
Runoff Risk: High
Advisory Date: 2013-01-09
NOAA Weather Link

24hr Prediction

1o Forcast (inch)
2013-01-09 0.64
2013-01-10 0.02
2013-01-11 0
2013-01-12 0.08
2013-01-13 0

Olympic

L

National Forest

White; R'{:k—““/‘\ bhosford
, e
[

Vooltey =
n
72hr Prediction Risk
Forcast (inch)
066 ~
0.1 Med )
rysville
0.08 Lo LAV,
Lake
9999 T%:lar tevens
L F4 ¥d S
9999 .IDF r (22)
i o Bathell ’
admond
o
Seattleo  cBellevue
~
L
wood X \_'\_
2
Tacoma
L&k d
Olympia
ol
:
& A\ Legend
17 e Low
{ Med
\ Med-High
she High
(5] 9

“Dats grevided by NOAA

N 1S 40 Teet mllllll‘lllll‘l at
the year. Currently, it

is 80 feet

Current Manure Spreading
Guidence

1/7/13 No manure application at
lthis time. Significant rain is
expected for a prolonged period
which can increase soil saturation
and promote movement of nut
and sediment fro

Manure
permitted on |

following the

during this
0 r, you MUST
risk evaluation, fill out
the ARM Worksheet, and send it in
prior to EVERY application. Fields
that are saturated or have the

are NOT
at this time. Contact y
planner today to finc

out more

ring high risk
ation can
ients into the

through the winter months

UPCOMING EVENTS
e 2013 Plant Sale



Do People Use the MSA? Yes!

Pages
Pages are grouped by Page
ALL » PAGE: /manure-spreading-advisory ~

Advanced Segments Email Export v+ Add to Dashboard Shortcut

Explorer Navigation Summary In-Page

Site Usage
Pageviews ¥ VS. Selecta metric

® Pageviews

Feb 10, 2013 -Mar 12, 2013

Day Week Month ﬁ O

Use correlates with
orecipitation
natterns and
farming activity

Over 100 page
views per month

Predvs Actual ¥ = 0.9403x+ 0.0754

R® = 0.5228

Precip Actual (in)

1.4




Manure Application Setback

Distances

Use in lieu of filter strips
where appropriate

Based on scientific
evaluation and local
considerations

Dynamic distance/date
in shoulder seasons

Apply to both liquid an
solid manure application

Whatcom Conservatlon District

Manure Application Setback

View Edit Rewvisions Track

ed on scientific stu

Manure application setback guidelines for Whatcom are base
on seasonal precipitation and soil saturation

b
ic distances for sediment and nutrient removal base

a
d

5\
conditions

Manure Application Setback Distances

_g—
Jan | Feb | Mar (Apr\ May | Jun | Jul | Ai Sep | Qct | Nov | Dec

80' | 80" | 40' \40'/10"} 101 | 10°F | 10'F 10\ 40" }0' 80" | 80°
ng date Mot be evaluated based on current ee##e? and forecast information

in“applicator should NEVER be closer than 40 feet at any time of the year due to drift.

*This is a
TA bj

Click here for the current seasonal recommend setback distance.

These guidelines apply equally to both liquid and solid manures.

A distance of 40 feet has been shown to be most effectual under our spring and fall rain events at
preventing runoff of surface nutrients and sediment, while we allow that distance to be reduced to 10 feet
in the dry summer months when the chance of runoffis slight. The setback drs.ir‘cp is increased to 80
feet in the late fall through th nter to be protective against periods of heavy ged rain events
and/or saturat h require greater distances for nutrients a Ireste 1or to
reaching a waterway. Application during this risky time can readily n

your field if you're not careful

soils

If you have any discharge due to poor management, you may be put under the penalty of an
EPA CAFO permit with a mandatory setback of 100 feet year-round.

ack gui ce posted on the
These setbacks will hvh you av ”Ifl applying too close to a waterbody
hen the risk of runoff is high. Your Nutrient I hmagv"wm Plan requires the implem wmquon

en apc!,mg manure, remember to follow the

of these setbacks




Education / Information

Keep producers connected and up-to-date
Present current news and topics at local
dairy/livestock meetings
Monthly newsletter

Webpage

Targeted mailings — hot topics
Innovative decision tools

Create learning pathway to empower
producers to make good, informed decisions



Dairy Speaker Series

Whatcom Dairy Speaker Series
Third Thursday of every month

Bring science and industry experts to dairy
farmers

Variety of topics
Giving people the knowledge to make
better decisions on their own

CONSERVATION DISTRICT GI \TENSION
WA State Dairy Federation




Next Steps

Add 2 more farms/fields by June
Add surface water monitoring
Continue assessing data
Adapting tools and guidance
Challenges facing project....
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NlcholeM Embertson Ph.D

Whatcom Conservation Distri

O: (360) 354-2035 X 126
W: www.WhatcomCD.org
e NEmbertson@WhatcomCD org
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Disclaimer: The reproduction or use ofany of the images or content within
this document is not allowed w1thout prlor approval from the creator.
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